The optimal allocation of land resources is an effective approach to the sustainable use of land resources. Most research has focused on the allocation of land quantity and structure, and often aims at maximizing economic benefits [1] , which neglects the influence of spatial pattern factors on ecological processes. We are facing increasingly serious ecological and environmental problems [2] [3] , and the landscape pattern is more concerned with the influence of spatial pattern factors, which is closely related to the ecological process. The formation and development of the pattern are manifested from the spatial structure and quantity structure under the dual effects of natural and social factors, and profoundly affect the landscape function, and landscape processes and functional changes are also of interest to landscape ecology [4] [5] [6] . Landscape pattern optimization is based on a full understanding of landscape structure and landscape interaction, and by using the landscape ecology theory method (through pattern analysis and research), reasonable adjustment and configuration enhances landscape connectivity so that Pol. J. Environ. Stud. Vol. 26, No. 5 (2017), 2343-2353 
its function is more stable [7] . At present, research on landscape structure and function changes and ecological response is still immature, and most domestic and foreign landscape pattern optimization methods are conceptual models and mathematical models that cannot meet the theoretical guidance and requirements of landscape optimization. There are some limitations in specific applications [8] [9] . GIS application makes the landscape elements and ecological processes achieve spatial simulation, but it lacks the effect of pattern optimization and evaluation of ecological impact. Knaapen et al. proposed the basis of the minimum cumulative resistance model (MCr) to optimize the landscape pattern, and the mathematical model and computer model of landscape pattern optimization based on the study of the relationship between the potential movement trend of the species and landscape pattern change, which can reflect the connectivity change of ecological flow, identify the ecological key points, and better reveal the influence between landscape pattern and ecological process -which is an effective way to optimize the landscape pattern [10] . The MCr model has been applied to species conservation, and many studies have constructed different types of landscape ecological security patterns based on this model [11] [12] [13] . With the deepening of research, this model has been applied in urban landscape planning, ecological function area division, fragmentation habitat optimization, and land use optimization [14] .
The northwest mountain basin area is in the upwind area of Beijing, and its landscape pattern changes have great influence on the ecological environment of Beijing and even entire regions. Huailai county in this area is close to Beijing and strengthens coordination between Beijing and Tianjin. Huailai county, as an important ecological protection area around Beijing and Tianjin, plays an important ecological role. Huailai County is considered the research object in this paper, and the minimum cumulative resistance model is used to optimize the landscape pattern by remote sensing and GIS spatial analysis technology. The regional ecological environment will be improved and landscape ecological function will be enhanced.
Material and Methods

Overview of the Study Area
Huailai County is located in the southeastern part of the city of Zhangjiakou. It is 100 km away from the center of Beijing to the southeast. It lies at 115°16'-115°58'E and 40°04'-40°35'N. The three types of landforms are plains, hills, and mountains. The elevation ranges from 320 to 1,954 m, and the topography rises from the central basin to the north and south. The north and south mountains form a natural barrier for Huailai County, and Guanting reservoir resides in the center of the basin. rivers include the Haihe, and industrial and domestic sewage treatment requirements are higher, restricting the development of resources and industrial and agricultural production. The county is located in the rain-shaded area of northwest Hebei Basin. Precipitation is scarce, the weather is arid, the ecological environment is fragile and sensitive, the unused land is more, the land-carrying capacity is low, and the loess is covered with soil.
Data Sources and Methods
Data Sources and Processing
The data of this study include Landsat TM/ETM + remote sensing images of the county in 1995, 2005, and 2015. There are six kinds of landscape types in the area: cultivated land, garden land, forest land, construction land, water area, and unused land. The quadratic polynomial geometric correction of the remote sensing image in 2015 was carried out using ENVI 4.8 software to ensure that the corrected error was less than 0.5 pixels. Using the remote sensing image as a reference, the automatic registration of remote sensing images in 1995 and 2005 was completed by using the Image-to-Image module, and the classification of the remote sensing images was carried out by using supervised classification and humancomputer interaction. The results show that the overall accuracy of the classification results of three-phase remote sensing images is 85.79%, 85.84%, and 87.13%, respectively, which is different from those of three-phase remote sensing images. The accuracy of interpretation is more than 85%, and accuracy accords with the research requirement.
research Methods
Remote Sensing image Processing Method [15] The processing includes: 1. ENVI4.8 software for the original data for a variety of correction, projection conversion, border cutting, and other pretreatment. 2. The use of monitoring classification and unsupervised classification combined with visual interpretation from which to access land types of data. 3. Using cluster analysis to classify the post-processing in order to reduce the fragment image pattern and make the image smoother. 4. Through the field survey, combined with the current land use map and the support of Google Earth, using the ENVI4.8 software obfuscation matrix tool for accuracy evaluation, get confusion matrix report, calculate the Kappa coefficient of more than 85%, and ensure that the accuracy of interpretation meets requirements.
Landscape Pattern index
The landscape pattern index concentrates the landscape pattern information, which can reflect its simple structure and spatial configuration. CA, patch density (NP), mean patch area (ArEA_MN), aggregation index (AI), and patch connectivity index (COHESION) were selected according to the need of the study. Landscape fragility (F), landscape shape index (LSI), landscape connectivity index (COHESION), Shannon's diversity index (SHDI), and degree of contagion (CONTAG) were selected at landscape level, landscape dominance (D), and area-perimeter fractal dimension (perimeter-area fractal dimension, PAFrAC). Three landscape pattern indices were calculated and analyzed by Fragstats 3.3, a landscape pattern analysis software.
Topographic index and Distribution index
The topographic index can be used to describe the effect of elevation and slope changes on landscape pattern [16] , and the formula is shown as formula (1):
…where T means topographic index; E and E -mean the elevation value of any point in the area and the average elevation value of the area where the point is located, respectively; and S and S -mean the slope value of the arbitrary point in the area and the average slope value of the area, respectively. The higher the elevation, the greater the slope point and the greater the terrain index; the elevation is higher but the slope is smaller or the elevation of the smaller slope of the higher point, the terrain index is located in the center.
To eliminate the dimensional effect of area differences, a distribution index is used to describe the distribution of different landscape types on the terrain gradient, as shown in (2):
…where P is the distribution index, e is the topographic factor, Sie is the e area of the i-type landscape, Si is the area of the i-type landscape, e is the total area, and Se is the total landscape area under the specific terrain e factor; S is the entire area. The smaller the variation of the distribution index, the smaller the deviation of the landscape distribution from the standard distribution and the greater the suitability for the topographic difference.
On the contrary, it shows that the landscape has a strong selectivity to the terrain [17] . When the distribution index = 1, this shows that the proportion of a certain landscape in a terrain is greater than proportion of total area of landscape in the research area; when >1 it indicates a landscape in the terrain on the proportion of the total area of the landscape than the proportion of the study area, >1 is set as the dominant bit of the landscape type.
The distribution index of terrain position index (0.69~3.03) is superimposed on the three types of landscape types, and the distribution index of the three types of landscape types on these 10 topographic sections is calculated. The topographic position of distribution index P>1 is defined as the dominant terrain bit interval. (Table 2) , and grid-based processing, each grid size is 500 m * 500 m, each grid to get the value of ecosystem services, the higher the value of ecological services, that is, the ecological function of the more high, the energy transfer between landscape units is easier, and the running resistance of landscape ecological flow is smaller [19] . 
Evaluation of Ecological Service Function
Minimum Cumulative resistance Model
The minimum cumulative resistance model (MCr) is the main consideration of the ecological model, which can be used to reflect the movement trend of the ecological source in the space. The minimum cumulative resistance (MCr) source, distance, and landscape characteristics of the base surface of the three factors [20] [21] generate the basic formula:
…where f is the positive correlation function between the minimum resistance value at any point in the space and the landscape base surface, Dij represents the spatial distance from source i to landscape unit j, and Ri represents the resistance value of cell i.
Importance Analysis of Ecological Function Critical Area
Connectivity is an indicator of landscape function, and good connectivity can make better use of landscape ecological functions. The overall connectivity index (iiC) and the likelihood connectivity index (PC) reflect the connectivity of the landscape and the importance of the key areas [22] . The important value of the key point (di) denotes the change of the landscape connectivity of the whole area after breaking or disappearing at this point. In this study, the importance of the key points (di ) of the two indexes iiC and PC is chosen: (%) 100
…where i means exponent value for all keys and ir means index value of the remaining keys after the disappearance of a key point.
Results and Discussion
Analysis of Land Use Change
Huailai County, land use types are more, although the land use structure is more complex, but follow a certain law. In the past 20 years, the economic, social, and cultural development of Huailai County has developed rapidly, and various land use types have undergone various changes under the influence of various factors. Based on the interpretation of remote sensing images in Huailai County in 1995, 2005, and 2015, the land use types of Huailai County were statistically analyzed with the data conversion and spatial analysis function of the GIS platform (Table 3) .
From the above data we can see that from 1995 to 2015 the main land use type area changes, during Huailai County land use type area change characteristics are as follows: 1. In the study period, the area of land use types showed the pattern of "three minus three increases," i.e., cultivated land, water area, and unused land area showed a decreasing trend, the area of cultivated land changed from 31,854 hm 2 . Garden, woodland, and construction land is increasing year by year. The change in construction area is the greatest, and the change amount is 6,628 hm 2 in 20 years. There is a small increase in the area of garden land and woodland. 2. In the range of change, the variation range of different land types is obvious. During the study period, the land use type with the largest change scope was construction land, which increased by 90.88% from 1995 to 2015 -far exceeding the change range of other land types. The large increase of construction land was due to Huailai county socio-economic development and that the proportion of the urban population is rising. Second, there are large areas of water and cultivated land, water area in 20 years, a sharp reduction of 38.86%, and changes in the second only to construction land, while arable land is reduced by nearly one-fifth. Garden land, woodland, and unused land changed little, which were 12.11%, 5.31%, and 4.96% respectively.
Analysis of Landscape Pattern
Analysis of Dynamic Change of Landscape Pattern at Different Levels
The change of landscape pattern mainly refers to the change of landscape structure, and the different structural features reflect the difference of landscape function. From the perspective of landscape types (Table 4 ) from 1995 to 2015, plots of arable land decreased by 8,300.89 hectares while the plaque area increased by 8,143.75 hectares due to the better economic benefits in Huailai County, arable land. In recent, years due to the strengthening of ecological protection policies in the county, the patch of woodland area in 2005-15 increased by 2,210.49 hectares; cities and towns continue to expand, and the increasing active economic activity has increased the area of construction land by 6,160.06 hectares in 20 years. The water area has been reduced by 4,288.96 hectares over 20 years under the influence of human activities and natural environment, and the proportion is reduced to 44.67%. Type-level patch density, mean patch area, and aggregation index are often used to characterize the degree of fragmentation in a given area [23] . During the period from 1995 to 2015, the patch density of cultivated land and water area showed an increasing trend, and the mean patch area and aggregation index decreased, indicating that the degree of fragmentation of farmland and water area was increasing and the heterogeneity was increasing. The patch density and average patch area of construction land showed an increasing trend, indicating that the degree of fragmentation increased again, but the increase of aggregation index showed that the heterogeneity was decreased and the control effect on the whole landscape was enhanced. Patch density of forestland decreased slightly and mean patch area and aggregation index also increased slightly, which indicated that the degree of fragmentation was low and the landscape stability was strong; the patch density of unused land increased, and the block area decreased, indicating that the degree of fragmentation was increasing. The cohesion index (COHESION) of the patch indicates the connectivity of the natural state of the corresponding patch type, with the greatest patch connectivity being woodland, reaching 98.95 by 2015, while the cultivated land, garden land, construction land, water and unused land, and the cohesion index decreased, indicating that the connectivity of the five landscape types showed a decreasing trend. Therefore, it was necessary to enhance the connectivity of these five types of interconnections during optimization.
Analysis on Dynamic Change of Landscape Pattern in Landscape
From the landscape level (Table 5 ), the number of landscape patches increased by 1,665, the fragmentation index increased from 5.44 to 6.38, and the landscape shape index increased from 44.46 to 47.38 from 1995 to 2015, indicating that the landscape was more fragmented and of irregular shape. The decline of the landscape cohesion index indicates that the overall connectivity is decreasing. The increase of diversity index reflects that the landscape is concentrated toward medium landscape elements, indicating that landscapes are more and more controlled by a few patch types. The decrease of the degree of spread indicates that the connectivity of dominance types in landscapes is decreasing and landscape fragmentation is intensifying. From the type of landscape map we can also intuitively see that the town continued to expand outward, showing a more fragmentation characteristics.
Basis and Composition Determination of Landscape Pattern Optimization
Distribution of Landscape Types at Different Terrain Levels
The low terrain area is mainly distributed in water, cultivated land, construction land, and garden land, with middle terrain area mainly distributed as unused land, and woodland is widely distributed in the high terrain position. The distribution patterns of the different landscape types on the topography are different from those in 1995-2015 (Fig. 1) . The distribution index of the three periods showed a great change in the low terrain, and the maximum of the distribution index appeared in the second level terrain position, and then increased and then decreased, and the distribution index in the topography remained basically constant. The dominant position of arable land concentrated in the first level, to the second level on the terrain bit distribution index declined sharply in the 2-6 level, where there is a more stable transition, and in the fourth level there is a certain degree of volatility in the first six levels. And its distribution index gradually approached zero. From 1995 to 2015, the distribution index of forest land in the study area continued to increase with the increase of topographic level, and the distribution index of forest land in each year remained basically unchanged, indicating that the forest land landscape was relatively stable. In the mountainous and hilly region, the forest land has a strong adaptability in different terrain, and its advantage interval is kept at grade 5-10. The dominance position of the construction land continued to decrease with the increase of the topography level, the distribution of the dominant position concentrated in the 1-2 level, and the distribution index of the other levels in the same level with the change of the year showed a decreasing trend, but the change is not obvious. The distribution index of the garden plot showed first a fluctuation and then a low fluctuation in the terrain position of grade 1-6, and the distribution index curve of each year was roughly consistent. The dominance distribution range was 1-2, and increased to the 1-2 and 4.3 in 2015, the distribution of unused land index curve showed a trend of increased first and then decreased, the dominance interval narrowed from 2-6 in 1995 to 2015 2-5, The dominant interval maximum appears at the third level.
Analysis of Landscape Ecological Function Intensity
The landscape ecological function of Huailai County was significantly different (Fig. 2) . The ecological function of Guanting reservoir and its surrounding landscape in the central valley basin area was the highest, and the ecological function of forest landscape control in the north, northeast, and south of Huailai county were high, and low-landscape features of the region are mainly northwestern and southwestern mountain and hilly areas of unused land and the central plains of urban construction land. The woodland landscape in the north and south sides of Huailai County and the waters in the central basin area play an important role in regulating the ecological balance of the whole area. However, due to the influence of natural and manmade factors, the water area is shrinking, and landscape ecological function is stable. The construction and development of cities and towns occupy a large area of agricultural land so that the degree of fragmentation increases and the stability of the landscape is also reduced.
Extraction of Ecological Source Area and Construction of Cost Distance Surface
According to the theory of source-sink, the source landscape has the function of promoting the ecological process and maintaining ecosystem stability, and has continuity and expansibility in the space [24] . In order to protect the effectiveness, according to the distribution of ecological function intensity, considering the structure, quantity, and spatial topography of ecological sources, the forest patch with a core patch area larger than 100 hectares and the Guanting reservoir in the central basin area were selected in mountainous hilly areas on the north and south sides. And the main rivers in the plain area are ecological sources (Fig. 3) . These ecological sources are important to maintain regional ecosystem stability. They are the basic guarantee of regional ecological security and the ecological bottom line of urban expansion. They should be prohibited from development and construction, be included in the prohibited construction area, and set as the core protection area, the connectivity between the various landscape patches, and the expansion of the core plaque area.
The cumulative distance reflects the spatial trend of the movement of source pixels, and its landscape ecology significance lies in from the pattern and process, through the spatial analysis of the landscape flow, to explore ways and methods conducive to emptying the ecological process, with a system in the direction of health, stability, and security. The source and resistance values are the basic data for constructing landscapes that consume distance surfaces. In theory, the higher the value of ecological services, the more perfect the ecological function of the landscape, the smaller the resistance of ecological flow, and the lower the resistance value (otherwise, the higher the resistance value). At the same time, because the study area is a typical mountainous and hilly area, topographic factors also play a key role in the operation of landscape ecological flow, and the topographic index can describe the influence of elevation and slope changes on landscape spatial pattern. Through landscape types, the resistance of the landscape ecological flow to the terrain position is determined. Based on the above two aspects, this study combines the ecological function intensity and ecological flow resistance value at different terrain levels to determine the final resistance value, and then construct the cost distance surface according to the minimum cumulative resistance model (Fig. 4) .
Extraction and Analysis of Ecological Corridor and Ecological Node
The construction of the ecological corridor is the key to ensuring the connectivity between landscape units and promote the landscape ecological function. The shortest and longest path of ecological source diffusion is extracted according to the constructed distance-consuming surface, and the ecological corridor is obtained by screening the shortest consuming path. The intersection or shortest path of the shortest and longest consuming path is the potential ecological node. The corridor is generally linear or zonal and landscape elements, rivers, valleys, ridges, and forest corridor layout is the first choice. It can be seen from Fig. 5 that the Huailai ecological corridor is distributed in the higher fragmentation of the towns and Guanting reservoir, as well as the main rivers along the road. Due to these areas of human activities being more intensive, the role of landscape plaques segmentation is more intense, and is a more intensive corridor area and also a corridor construction focus area and an ecological corridor that can weaken the division effect, maintain connectivity between plaques.
The ecological node is the node that plays a key role in the process of landscape ecological flow crossing different landscape ecosystems. Cities around the reservoirs, wetlands, parks, or water interchanges, valley mouth, river floodplain, etc., can be used as ecological nodes. It can be seen from Fig. 5 that the ecological nodes of Huailai are concentrated in the water system interchanges of the north and south sides of Guanting reservoir, the valley mouth, the floodplain, and the ponds and wetlands and woodland around the towns. In these areas landscape fragmentation is serious due to the interference of human factors, especially the rivers and the surrounding areas of the reservoir. It is not only the important area of ecological node distribution, but also the interaction area between landscape ecological flow and human disturbance. Ecological node is constructed and protected in order to fully guarantee the smooth flow of landscape ecology. For the surrounding areas of cities and towns, the ecological nodes are mainly located in the key sensitive areas of urban expansion, especially the interchanges between rivers and urban boundaries and roads. It is necessary to strengthen the protection of ecological nodes and set the buffer area.
Evaluation of Ecological Nodes Importance
The degree of connection between landscape components and their spatial effects play an important role in the maintenance and development of landscape functions [25] . From dIIC and dPC spatial distribution (Fig. 6 ), the two changes are similar to the connectivity of the key points that are mainly located in Guanting reservoir and the surrounding Huailai County. From the importance of the ecological nodes, it is possible to distinguish the outflow and inflow of reservoir intakes such as the Yongding and Yanghe rivers, and the importance of the Yanghe and Sanggan rivers. The second is the ecology of the river intersections and valley node. At the same time, the importance of ecological nodes in the basin and plain areas is higher than that in hilly areas. Due to human activities, the fragmentation of the landscape around the reservoir in the basin area is becoming more and more serious. In addition, the ecological sensitivity of the area is high and the distribution density of the corridor is high, leading to the highest density and importance degree of the ecological node. At the same time, it is necessary to strengthen the protection of important ecological nodes in the transition zone between mountain ecosystem and basin ecosystem, reducing man-made destruction and interference, and ensuring the connectivity between the mountain basin ecosystems.
Landscape Optimization Layout Partitioning
Taking the topographic features of the study area into consideration, the spatial distribution of landscape pattern index, topographic index, and landscape ecological function intensity are taken into account, and the spatial distribution of ecological corridors and nodes is considered synthetically. The abrupt change of the resistance point curve, the obstruction of the unit where the abrupt change point is located, or the sudden change of the stimulation effect indicates that some resistance changes abruptly to determine the pattern division finally, which are landscape ecological maintenance area, landscape ecological restoration area, landscape ecological function enhancement area, and landscape ecological function protection zone. The landscape ecological restoration area is a region with strong landscape ecological function but a high degree of landscape fragmentation. The landscape ecological restoration area is the landscape with the landscape ecological structure being stable and not having a significant impact on the regional ecological environment. And the landscape ecological function protection area is the strongest ecological function, which is the core area to guarantee the healthy development of a regional ecosystem.
The Huailai County landscape ecological maintenance area is mainly distributed in sand towns and other lowlying hilly areas of bare land and other unused land landscape types that are weak ecological services and ecological sensitivity of the region. For urban interior, green infrastructure construction should be emphasized, that is the green space can be protected, the ecological landscape network of biodiversity conservation, to limit the spread of urban disorder and expansion while maximizing the landscape pattern of the continuation of the region to strengthen the diversity of the edge And mosaic, to achieve the urban built-up area and the ecological edge of the diversity of the transition, as far as possible to avoid the rigid cutting of space caused by green infrastructure connectivity. As far as possible the introduction of agricultural landscape elements, an increase of integrated green space system, at the same time, the administrative and urban planning and land planning and others converge. In the hilly areas of bare land landscape the soil layer is thin and can be investigated and evaluated through the use of a variety of biological habitat regeneration technologies or engineering means targeted to improve vegetation coverage, prevent soil erosion and other ecological problems, and maintain the stability of ecological function.
The Huailai County landscape ecological restoration area is mainly located in the central plains and hilly areas, with farmland, orchard, and other agricultural landscapes, the terrain is more gentle due to the interference of human factors, such as a high degree of fragmentation of the landscape, and the change is more severe. The natural ecological corridor is not very developed and is mainly an ecological corridor. The area can be considered to design a semi-natural buffer zone to reduce the application of chemicals, improve the diversity of landscape and borders, and the protection of biological diversity of the channel will give priority to culverts, to strengthening farmland ecological network construction, shelterbelts, roads, and buffer zones, etc., to form a stable multi-level ecosystem network. In addition, the area is easy to be a highway, railway, and other traffic corridor cutting to broaden the width of the green belt on both sides of the road. If necessary, a culvert can be designed to increase the diversity of species in the green belt and enhance the connectivity between patches.
The distribution of the landscape ecological function enhancement area is the distribution of "mountain and water," which is the important connecting channel of a mountain basin system. In the "mountain" area, the construction of ecological green corridors should be strengthened, and the linear or zonal landscape elements such as rivers and shelter belts should be given priority as biological corridors. By using topography and linear landscape curves and surface habitats, habitat can be arranged by small ponds, trees, and other small patches as a mosaic to build a similar landscape to enhance landscape heterogeneity. In the Bangshui area there are many important ecological node areas where diversity of important node habitats should be increased as much as possible to increase vegetation coverage and diversity and to construct buffer zones and isolation zones to prevent human disturbance and environmental pollution.
We should pay attention to strengthening ecological construction, strictly control the expansion of construction land, and guide the natural patches to corridor or small patches in the form of scattered into the human activities more frequently in the construction land. At the same time, some natural vegetation patches are set around the construction land to realize the buffering and regulating effect on the ecological negative effect of human activities.
The landscape ecological protection area is mainly located in the central and southern rivers and lakes landscape type area and Zhongshan forest landscape type area, water area, and woodland area are major, as is the core area of ecological protection. For Guanting reservoir and its main estuary areas, the construction of buffer zones along the coasts, wetlands, and reservoirs shall be protected and enhanced to provide the corridors and habitats for flooding, water quality, soil conservation, erosion reduction, wildlife, and insects. According to local natural conditions, the reconstruction of the hydrological environment is to prevent rain or surface runoff caused by the proliferation of pollutants. As a stable core area, the forest landscape of a mountainous area is an important biological habitat. The ecological system is perfect. The ecological landscape should be designed according to the composition of the food and landscape elements needed by the target species, and strict protection measures should be established to prevent artificial interference.
In summary, the four types of regions are not separate, but the complex ecological systems are linked together, and their artificial division is based on the characteristics of different regions to better characterize the distribution of landscape types, and design corresponding to a landscape optimization program services. For the actual landscape design you should also consider regional integrity and specificity.
Conclusions
From 1995 to 2015, the landscape pattern of Huailai
County showed a trend of fragmentation and decreased connectivity, and the stability of the landscape pattern was reduced. The plaque area of cultivated land and other landscape types continued to decrease, and the heterogeneity and fragmentation of the landscape increased. The control effect of the few patch types on the landscape became more and more prominent, and landscape connectivity was reduced, to a certain extent, restricting ecological flow. 2. Using the minimum cumulative resistance model, the ecological corridors and ecological nodes of the study area were extracted and the ecological corridor was found to be distributed around the towns and Guanting reservoir and the main rivers and roads. The ecological nodes were concentrated in Guanting reservoir DIIC, and the dPC evaluation reflects the importance of ecological key areas, the key point being the greater connectivity of Guanting reservoir, the river basin, around the water interchange, the valley mouth, the river floodplain, and Huailai County around the forest and river wetlands.
